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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the setting approach of a rejection band region and 
surface acoustic element in the surface acoustic wave filter equipment used for devices, such as a 
cordless telephone and mobile communications, and its surface acoustic wave filter equipment. 
[0002] 

[Description of the Prior Art] As a configuration of the surface acoustic wave filter used for the object 
for cordless telephones, or other migration band communication links, the resonator mold inserted with 
the reflector on both sides is used [ IDT / of the poor HOT (Interdigitated, Inter Digital Transduser) 
mold about the same as plurality some ] in the ladder mold which connected the resonator in the shape 
of a ladder, and IDT (Inter Digital Transduser). When it seems that he wants to double with 50 ohms the 
I/O impedance of the case where whenever [ out of band oppression ] is thought as important, or a filter, 
a resonator mold filter is used in many cases. 

[0003] The schematic diagram of the conventional resonator mold filter is shown in drawing 13 . 
[0004] The resonator mold filters la and lb shown in this drawing come to prepare the grating reflectors 
3a and 3b in the both sides of three pairs of transducer 2a and 2bs, and 2c. Here, in order to raise the 
magnitude of attenuation out of band, two resonator mold filters la and lb are connected to mirror 
symmetry. 

[0005] The filter for mobile communications is needed in both carrier transmission. Moreover, both 
carrier transmission has a suppression band near the passband, respectively. A suppression band requires 
the high magnitude of attenuation as frequency characteristics. Moreover, it has come to be strongly 
required for the miniaturization of the system itself, such as a cellular phone, and low-power-izing that 
the filter for mobile communications should be low loss in a passband further. Therefore, with the 
resonator mold filter of the two-step connection shown in drawing 13 , although it is fitness, as shown in 
drawing 14 , the magnitude of attenuation outside a passband had the fault that the loss in a passband 
was inferior. 

[0006] As a filter which realized the property in a passband of low loss, there is a resonator mold filter 
of the ladder mold which comes to connect a surface acoustic wave resonator in the shape of a ladder. 
[0007] The configuration of this ladder type of resonator mold filter is shown in drawing 15 . 
[0008] The filter shown in this drawing minds conductor pattern 4c between input terminal 4a and 
output terminal 4b. Two surface acoustic wave resonators 5a, Connect 5b to a serial bowl and surface 
acoustic wave resonator 5c is inserted between 4d of connections of input terminal 4a and a gland. 5d of 
surface acoustic wave resonators is inserted between connection 4e of conductor pattern 4c and a gland, 
and it comes to insert surface acoustic wave resonator 5e between 4f of connections of output terminal 
4b and a gland. Connections 4d-4e are connected to the grand terminal (illustration is omitted) of an 
envelope, respectively. Here, the surface acoustic wave resonators 5c, 5d, and 5e will be connected to 
the juxtaposition bowl. 

[0009] However, although it was easy to give a sharp high decay area (notch) near the band as this 
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ladder type of resonator mold filter showed to the frequency characteristics shown in drawing 16 **, it 
was difficult to obtain the high magnitude of attenuation in a to some extent large frequency range out of 
band, and it had the fault that the magnitude of attenuation in the outside of the band by the side of low- 
pass [ of a passband ] was greatly inferior, in comparison with the resonator mold filter shown especially 
in drawing 13 . 

[0010] Recently, in order to oppress a spurious signal and an image signal, commercial-scene demand of 
wanting to cross to a broadband and to take the large magnitude of attenuation is also strong, and 
improvement in the magnitude of attenuation out of band is strongly desired about the resonator mold 
filter of a ladder mold. It has been increasing, also when the high magnitude of attenuation in some 
frequency bands by the side of the low frequency which is comparatively distant especially from a 
passband is required. When it is going to constitute a filter using such ladder mold structure and the 
magnitude of attenuation out of band is improved, generally technique, such as enlarging the capacity 
factor of the juxtaposition bowl resonator to a serial bowl resonator, or increasing the element number of 
the resonator connected, is known. However, reduction in pass band width and aggravation of the 
minimum insertion loss arise with the improvement of the magnitude of attenuation out of band in this 
case. Moreover, it is difficult to attain the high magnitude of attenuation in the frequency band in the 
location distant from the passband. 

[001 1] There is the approach of adding a serial bowl resonator with the juxtaposition bowl resonator or 
antiresonant frequency which obtains the high magnitude of attenuation in a certain frequency band by 
the side of low-pass [ of a passband ] and which otherwise has resonance frequency in this frequency 
band as an approach. However, since a surface acoustic wave resonator has comparatively big Q value 
even in this case, in order to cross to a large frequency range and to obtain attenuation, it is necessary to 
shift a frequency and to connect many resonators, and it also becomes difficult at this time to take out 
the flat response in a passband. 

[0012] As for the resonator mold filter of a ladder mold, near the band, a field with the high magnitude 
of attenuation is formed from the first. What is necessary is just to make the high decay area currently 
formed near [ this ladder type of] the original band moved to the point of the request by the side of low- 
pass, if the high magnitude of attenuation is required of a frequency band with low-pass. In JP,5- 
183380,A, bandwidth was expanded by adding an inductance to a juxtaposition bowl resonator, and this 
has attained the above-mentioned purpose. However, by this approach, since it is accompanied also by 
expansion of bandwidth, when the field which needs the magnitude of attenuation exists near the 
passband, this magnitude of attenuation will also be spoiled. Drawing 16 ** shows the frequency 
characteristics when adding an inductance in the example shown in drawing 1 5 . Moreover, when an 
inductance is formed on a chip, the miniaturization of a filter becomes difficult by the increment in a 
chip area, and formation of an inductance with still higher Q value is also difficult. Although moving a 
high decay area to the point of the request by the side of low-pass on the other hand using the inductance 
of the bonding wire for connecting an envelope and a piezoelectric substrate electrically is also 
considered, since wire length is restrained by the package size of a filter in this case, it is difficult to 
acquire big L value, and migration of a high decay area can be performed only very near the passband. 
[0013] 

[Problem(s) to be Solved by the Invention] Thus, it was difficult to have made it move to the place 
which is considerably distant from the point of the request of a quantity decay area by the side of low- 
pass [ of a passband ], especially a passband, with an original property maintained with the resonator 
mold filter of the conventional ladder mold. 

[0014] The purpose of this invention is to offer the surface acoustic element used for the setting 
approach of a rejection band region and this in the surface acoustic wave filter equipment and surface 
acoustic wave filter equipment which can set a quantity decay area as the point of the request by the side 
of low-pass [ of a passband ], with an original filter shape maintained. ^ 
[0015] The purpose of this invention is to offer the surface acoustic element used for the setting 
approach of a rejection band region and this in the surface acoustic wave filter equipment and surface 
acoustic wave filter equipment which can attain the above-mentioned purpose, without increasing a chip 
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area. 

[0016] The purpose of this invention is to offer the surface acoustic element used for the setting 
approach of a rejection band region and this in the surface acoustic wave filter equipment and surface 
acoustic wave filter equipment which stop components mark and can attain the above-mentioned 
purpose. 
[0017] 

[Means for Solving the Problem] In order to solve this technical problem, the surface acoustic wave 
filter equipment of this invention according to claim 1 The envelope which has a terminal used as a 
reference potential, and the piezoelectric substrate arranged on said envelope, The resonator group 
which has the surface acoustic wave resonator which was formed on said piezoelectric substrate and 
connected to the juxtaposition bowl to said reference potential, It is formed on said piezoelectric 
substrate and the connecting means which connects electrically the connection which makes common 
connection of the surface acoustic wave resonator connected to said juxtaposition bowl, and the terminal 
used as said connection and said reference potential is provided. 

[0018] In this invention, the inductance component by connecting means, such as a bonding wire, and 
the capacitance component which connections, such as the bonding pad section, have between reference 
potentials are inserted in juxtaposition between the ends and reference potentials by which common 
connection of the surface acoustic wave resonator connected to the juxtaposition bowl was made. 
Thereby, a quantity decay area can be set [ that is, ] as the point of the request by the side of low-pass 
[ of a passband ], with an original filter shape maintained, suppressing expansion of a passband. 
Moreover, components mark can also be stopped, without increasing a chip area, since the above- 
mentioned property has been acquired without using a special component. Furthermore, in this 
invention, as a result of constituting like the above, numbers, such as a bonding wire, can be reduced. 
[0019] The surface acoustic wave filter equipment of this invention according to claim 2 The envelope 
which has a terminal used as a reference potential, and the piezoelectric substrate arranged on said 
envelope, The resonator group which has the surface acoustic wave resonator which was formed on said 
piezoelectric substrate and connected to the juxtaposition bowl to said reference potential, The 
connection which makes common connection of the surface acoustic wave resonator which is formed on 
said piezoelectric substrate, has capacitance between said reference potentials, and was connected to 
said juxtaposition bowl, It has an inductance in parallel with said capacitance, and the connecting means 
which connects the terminal used as said connection and said reference potential is provided. 
[0020] The surface acoustic wave filter equipment of this invention according to claim 3 is characterized 
by said connecting means being a bonding wire in surface acoustic wave filter equipment according to 
claim 1 or 2. 

[0021] The surface acoustic wave filter equipment of this invention according to claim 4 is characterized 
by there being few numbers of the bonding wire to the surface acoustic wave resonator connected to said 
juxtaposition bowl than the number of the surface acoustic wave resonator connected to this 
juxtaposition bowl in surface acoustic wave filter equipment according to claim 3. 
[0022] The surface acoustic wave filter equipment of this invention according to claim 5 The envelope 
which has a terminal used as a reference potential, and the piezoelectric substrate arranged on said 
envelope, The resonator group which has two or more surface acoustic wave resonators containing the 
surface acoustic wave resonator which was formed on said piezoelectric substrate and connected to the 
juxtaposition bowl to said reference potential, The bonding pad section which makes common 
connection of the surface acoustic wave resonator which is formed on said piezoelectric substrate, has 
capacitance between said reference potentials, and was connected to said juxtaposition bowl, It has an 
inductance in parallel with said capacitance, and the bonding wire which connects the terminal used as 
said bonding pad section and said reference potential is provided. 

[0023] The setting approach of the rejection band region in the surface acoustic wave filter equipment of 
this invention according to claim 6 In the setting approach of the rejection band region in the surface 
acoustic wave filter equipment which comes to arrange on an envelope the piezoelectric substrate with 
which the resonator group which has the surface acoustic wave resonator connected to the juxtaposition 
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bowl was formed The end of the surface acoustic wave resonator connected to said juxtaposition bowl is 
connected common to the bonding pad section. Said bonding pad section and reference potential 
terminal prepared on said envelope are connected by the bonding wire. It is characterized by setting up a 
rejection band region by the reactance component which said bonding pad section has, and the 
inductance component which said bonding wire has. 

[0024] The setting approach of the rejection band region in the surface acoustic wave filter equipment of 
this invention according to claim 7 is characterized by making said bonding pad section into a 
predetermined area according to said rejection band region in an approach according to claim 6. 
[0025] The setting approach of the rejection band region in the surface acoustic wave filter equipment of 
this invention according to claim 8 is characterized by making said bonding wire into predetermined die 
length according to said rejection band region in an approach according to claim 6. 
[0026] The setting approach of the rejection band region in the surface acoustic wave filter equipment of 
this invention according to claim 9 is characterized by making said bonding pad section and said 
bonding wire into a predetermined number according to said rejection band region in an approach 
according to claim 6. 

[0027] The surface acoustic element of this invention according to claim 10 is formed on a piezoelectric 
substrate and said piezoelectric substrate, is formed on said piezoelectric substrate with the resonator 
group which has the surface acoustic wave resonator connected to the juxtaposition bowl to the 
reference potential, and possesses the connection which makes common connection the surface acoustic 
wave resonator connected to said juxtaposition bowl. 

[0028] The surface acoustic element of this invention according to claim 1 1 is formed on a piezoelectric 
substrate and said piezoelectric substrate, it is formed on said piezoelectric substrate with the resonator 
group which comes to connect two or more surface acoustic wave resonators containing the surface 
acoustic wave resonator connected to the juxtaposition bowl to the reference potential in the shape of a 
ladder, has capacitance between said reference potentials, and possesses the connection which makes 
common connection the surface acoustic wave resonator connected to said juxtaposition bowl. 
[0029] 

[Embodiment of the Invention] Drawing 1 is the top view of the surface acoustic element concerning 
this invention. 

[0030] In drawing 1 , 1 1 is a piezoelectric substrate and five surface acoustic wave resonators 12a-12e 
are formed on the piezoelectric substrate 11. 

[003 1] Between input terminal 13a and output terminal 13b which were formed on the piezoelectric 
substrate 1 1, two surface acoustic wave resonators 12a and 12b are connected to the serial bowl. 
Conductor pattern 13c connects the surface acoustic wave resonators 12a and 12b. 
[0032] The surface acoustic wave resonators 12c-12e are connected so that it may become a 
juxtaposition bowl mutually to a gland. Surface acoustic wave resonator 12c is inserted between input 
terminal 13a and 13d of bonding pad sections. 12d of surface acoustic wave resonators is inserted 
between conductor pattern 13c and bonding pad section 13e. Surface acoustic wave resonator 12e is 
inserted between output terminal 13b and bonding pad section 13e. That is, both the ends of the surface 
acoustic wave resonators 12d and 12e are carried out in common by bonding pad section 13e. 
[0033] The surface acoustic wave filter equipment which carried in the envelope the surface acoustic 
element shown in drawing 2 at drawing 1 is shown. 

[0034] In drawing 2 , 14 is an envelope and input terminal 15a, output terminal 15b, and the grand 
terminals 15c and 15d as a reference potential are formed in this envelope 14. Input terminal 15a of an 
envelope 14 and input terminal 13a of the piezoelectric substrate 11 Bonding wire 16a connects. Output 
terminal 15b of an envelope 14 and input terminal 13b of the piezoelectric substrate 11 Bonding wire 
16b connects. 13d of bonding pad sections of grand terminal 15c of an envelope 14 and the piezoelectric 
substrate 1 1 Bonding wire 16c connects and 15d of grand terminals of an envelope 14 and bonding pad 
section 13e of the piezoelectric substrate 1 1 are connected by bonding wire 16d. 
[0035] The equal circuit of the surface acoustic wave filter equipment shown in drawing 3 at drawing 2 
is shown. 
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[0036] The resistance R between grand terminal 15c and surface acoustic wave resonator 12c and an 
inductance L are produced by bonding wire 16c. The resistance R between 15d of grand terminals and 
the surface acoustic wave resonators 12d and 12e and an inductance L are produced by bonding wire 
16d. The capacitance C connected to the resistance R of bonding wire 16d, and an inductance L and 
juxtaposition is the bonding pad section 13e pattern connected in common and 15d (package side 
reference potential) connected in common of grand terminals. Although these R, L, and C are considered 
between the chip and the package here, between external reference potentials, R, L, and C by wiring in a 
package also have a reference potential in a package in fact. 

[0037] Drawing 4 </A> rewrites drawing 3 . That is, T mold circuit formed of partial 17E which 

consists of bonding wires 16c and 16d to Parts 17B and 17D and the package which become partial 17C 

which consists of surface acoustic wave resonator 12b, and juxtaposition from the surface acoustic wave 

resonators 12d and 12e, and capacity C after partial 17A which consists of surface acoustic wave 

resonators 12a and 12c was formed. 

[0038] 

[Example] 

(Example 1) It is the configuration of the surface acoustic wave filter equipment of a configuration of 
having been shown in drawing 1 - drawing 4 , and 36-degreeY-XLiTa03 and its thickness were set to 
0.35mm for the quality of the material of a piezoelectric substrate, and on this piezoelectric substrate, 
thickness carried out spatter film production of the alphal film of 3800 (OGUSUTOROMU), and formed 
the filter which consists of a surface acoustic wave resonator by dry etching. 

[0039] This center of filter frequency It is near 940Metaz and the frequency characteristics of this filter 
are shown in drawing 5 **. ** It is a property when not connecting mutually a two juxtaposition bowl 
resonator reference potential side. When not connecting, when the trap of a passband which was in near 
very much connects shows having moved to the low frequency side. Moreover, since expansion of a 
passband can be suppressed very small compared with the movement magnitude by the side of low-pass 
[ of a trap ] at this time, near the low frequency side of a passband when attenuation is required, the 
magnitude of attenuation of a there is not worsened. If it says by this example The magnitude of 
attenuation near 882MHz is made to increase by about lOdB, without worsening the magnitude of 
attenuation near 910MHz. 

[0040] the transmit-frequencies band of a mobile station is located in a place as having exceeded 910 
MHz in the mobile communications by the analog form in our country - since the transmit-frequencies 
band of a base station is located in a place lower than near 882MHz, this filter can be used by some 
thing for which a frequency change is made as the filter for transmission of a mobile station, or a filter 
for reception of a base station. 

[0041] (Example 2) It is an inductance by daring make a bonding wire (16d of signs of drawing 2 ) into 
a long wire in the surface acoustic wave filter equipment of an example 1 . It is the case where it is 
referred to as 2- 3nH. 

[0042] As a result, drawing 6 ** is. When not based on this invention, the example 1 already shown in 

** in drawing showed ** in drawing for the comparison of the case (1 or less nH) where a wire is short. 

In the example 2, the trap is moving to the low-pass side (below 842muHz) further. Band near 

[ moreover, ] The magnitude of attenuation near 910muHz is large, and degradation has not been carried 

out. 

[0043] (Example 3) In the surface acoustic wave filter equipment of an example 1, a bonding wire is the 
case where made the area of the bonding pad section (sign 13e of drawing 1 or drawing 2 ) by which 
common connection of the surface acoustic wave resonator connected to two juxtaposition bowls while 
it had been short was made increase, and it is made lOpF or more. The result is shown in drawing 7 **. 
This drawing ** and ** showed the case of an example 1, when this invention was not used like 
drawing 5 . Although this example corresponds when the capacity C which went into a bonding wire 
and juxtaposition by drawing 3 increases, the low-pass side trap is moving to nearly 862MHz also in this 
case. 

[0044] (Example 4) Seven surface acoustic wave resonators are used for drawing 8 here [ of an example 
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4 ] (signs 81-87). Among these, it connected in common and the four reference potential side of a 
juxtaposition bowl resonator (81, 83, 85, 87) was connected to the package side reference potential 
terminal with four wires 91-94. The frequency characteristics at this time are shown in drawing 9 . Here, 
it is the location of a low-pass side trap. It is near 800MHz. The property when reducing bonding to 2 or 
1 [ 3 and ] is shown in drawing 10 , drawing 1 1 , and drawing 12 . With 4 wires Trap which was near 
800MHz 750MHz 500 or less MHz is moving greatly 640 MHz. Thus, there was effectiveness which 
shifts the location of a low-pass side trap to low-pass further by reducing the bonding wire number to 
the juxtaposition bowl resonator connected to the reference potential in common. Moreover, at this time, 
since the steep increment in a passband is not seen, it becomes advantageous also in respect of the 
magnitude-of-attenuation reservation near the band. 
[0045] 

[Effect of the Invention] A high decay area can be set as the point of the request by the side of low-pass 
[ of a passband ], suppressing expansion of a passband, since the inductance component by connecting 
means, such as a bonding wire, and the capacitance component which connections, such as the bonding 
pad section, have between reference potentials are inserted in juxtaposition between the ends and 
reference potentials by which common connection of the surface acoustic wave resonator connected to 
the juxtaposition bowl was made according to this invention as explained above. Moreover, without 
increasing a chip area, since the above-mentioned property has been acquired without using a special 
component, components mark are stopped and things are also made. 



[Translation done.] 
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